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Abstract. Energy is an important source of power for human daily activity. Energy efficiency is 
measured by the productivity of the system which goes through under certain condition as to 
achieve results at optimum level. The basic purpose of this study is to reduce and save energy 
consumption in order to determine the energy efficiency of public university library. Thereby saving 
measures can be identified from the building services installed in the library. From the findings, 
there are two major system correlates which is mechanical and electrical system. Based on these 
systems, it could resolve intricacy issues regards to building efficiency by conducting an Energy 
Saving Measures (ESM) in context of Malaysia’s tropical setting. Lack of supervision and excessive 
wastage of energy will render inefficient in both systems which would decrease the optimum level 
of performance and reliability issues. The study emphasizes that energy conservation should be 
prioritized in order to avoid unregulated energy consumption. Hence, it could focus on the main 
streamline where energy efficiency is a possible and potential sustainable building in the present and 
future for better surroundings and standard quality of life.  
Introduction 
Rapid development of human civilization demands huge usage of energy resources. This leads to 
the sharp depletion of energy resources of the non-renewable type. The ever rising fuel cost is felt 
by almost countries worldwide. Efficient usage of energy is one approach that is being studied and 
implemented. The optimization not only reduces the sum of energy usage but also help to protect 
the environment by reducing the harmful emissions such as carbon dioxide. It is the fact that carbon 
dioxide is the major contributor of the greenhouse effect. In the 21st century, energy, in the form of 
electricity, is use intensively in commercial, industrial and human society. Building sector is the 
major responsible for this energy utilization, which is accounted for 50% of total usage globally. In 
the United States, buildings consume a significant portion of energy. Buildings consume nearly half 
of all the United States energy for heating, cooling and power. It is estimated that nearly 30% of this 
consumption could be saved by energy conservation and/or sustainable building design and 
operations. As Malaysia moves towards the status of a developed nation in 2020, our energy 
requirement will become more intensive. The building sector is among the major energy consumers 
in the country. Building sector consume 13% of the total energy and 48% of the total electricity 
energy. The Government has therefore laid equal emphasis on building sector in its strategies and 
programmed to promote energy efficiency. Rapid growth of University Tun Huseein Onn Malaysia 
(UTHM) leads to an increase of electrical energy usage. It is expected that the university will 
expand six times greater than the current condition. Hence, it is crucial to study on the efficiency of 
the electrical energy usage. Today trend shows that electrical energy is the lifeblood of our style of 
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living. It is difficult to survive without electric energy, air conditioning, lighting, television, 
computer, heater, fan and others. This situation becomes worse for the developed and the 
developing countries. As all fossil fuels such as coal, oil and gas are depleting and will disappear in 
the future. It is predicted that, based on the current electrical consumption, gas and oil will only be 
available for less than 60 years.[1-7]  
Case Study  
Tunku Tun Aminah Library building was selected as a case study in this research. The library 
building located in main campus of UTHM, Parit Raja, Batu Pahat, Johor, at 2° toward North and 
103° toward East. The library building block is five stories building. The total floor area of the 
building is 16,000 m² and capable to occupied 4000 student capacity.  This library was design to 
storage 300,000 pieces of books. The typical equipments used in this library building are including 
air conditioner units, lamps, computers, laptop, photocopy machine, printers and other small 
equipments. The building is oriented in a way that the longitudinal axis of the building is aligned 
with North West – South East axis. UTHM Library is shaded from North East and South West 
exposure due to presence of adjacent buildings. Table 1 shows the details of general information of 
the library building. 
Table 1: General information of UTHM Library 
No Building Specification Description 
1 Area 16,000 meter square. 
2 Storey 5 storey building. 
3 Year Built May 2010. 
4 Student Capacity 4000 people. 
5 Storage Capacity 300,000 books. 
6 Amenities 
2 x seminar rooms, 100 x carrel rooms, 
40 x discussion rooms,1 x auditorium, 
2 x 24hours reading room 
The library building operation can be categories into three main purposes. First purpose is to 
provide study area to the university students. This is including space at open study area, carrel room 
and 24 hours reading rooms. All this space is located at 2nd floor, 3rd floor and 4th floor. Second 
purpose is to provide teaching and learning activity, such as seminar rooms and auditorium, it is 
located at ground floor and 3rd floor. Third purpose is function as administration office for top 
management, discussion room and meeting room.  
Saving Measures  
In general, observation has been done to get the energy data of a library building. As a result of 
observation, it can be concluded that the main energy consumption is the air conditioning system 
and followed by lighting system. Several concerned areas that are being studied. There is 
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observation of the energy management system used in building, identify building energy 
consumption and identify building load profiling. HVAC are normally equipped in buildings which 
have a higher humidity and temperature. Consequently, setting HVAC minimum energy efficiency 
requirements is a key factor for the success of building energy codes in the promotion of energy 
efficiency [8]. Further more action has been narrowed down. First identify energy consumption for 
all air conditioner components such as chilled water pumps, AHU’s, FCU’s and ventilation fans. 
Second is identifying load and profiling. Third is identifying efficiency of the system in library 
building. Lastly is identified and analyze library building actual thermal load through chilled water 
and air handling units. Lighting systems consumes approximately 25% of electrical energy 
utilization in buildings. The main energy waste in a building is the attitude of organization staff not 
switching off lighting when not required to be in operation in buildings. There are several action 
details that are included in the measure such as: identifying of lighting system energy consumption 
including facade and compound lighting, determination of lighting load and profiling, determination 
of efficiency of the lighting system and analysis of lighting control system and zoning.  
 
 
Table 2: List of Energy saving Measure 
No ESM No Category Focus area Energy Saving Measures (ESM) 
1 A-1 A ACMV Rescheduling of AHU  
2 A-2 A ACMV 
Use chilled water supplied by 
GDC instead of Air-Cooled Chiller 
for 24 hours air-conditioning at 
2G5  
3 A-3 A Lighting Reschedule excessive lamp operation  
4 B-1 B Lighting 
Retrofit CAT2 fitting with 2 x 36 
W PLL with 3 x 14-W T5 HE 
lamps & fittings  
5 C-1 C Management Implement Energy Management System  
Conclusion 
There are two types of potential cost saving; with less or no costs and with costs whether medium 
costs or high costs. Rescheduling of air conditioner system operation is consider as no costs 
potential saving  and it is estimated possible to saving about RM443,000 per year. Rescheduling of 
lighting is considered as no costs potential saving too. It is possible to save up to RM45,000 per 
year by implementing lighting rescheduling measures. Retrofitting specific lighting system typically 
would bring great saving up to RM46,000 per year, but this measure is required medium initial 
investment costs. Changing current air condition system to gas district cooling system would saving 
RM 387,000 per year. Average total potential saving from all suggested saving measure is 
RM77,000 per month. It is suggested for further economical analysis to find out payback period and 
return of investment.  
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